Since the initial input-output (i-o) models conceived by Leontief in the 1930's, the inputoutput theory has gone through a lot of development at the theoretical as well as applied point of view. However, despite all the progress, there are two points that need further consideration into the analysis, one is with respect to an easy visualization of the information contained in an i-o system and another is related to the spatial dimension of the data. We do not mean that these topics have not been dealt with before, but, here both are combined in a single analysis where the Geographical Information Systems (GIS) are use to map and to visualize the i-o models. The data used to illustrate the initial concepts is based in the interregional i-o matrix constructed for six macro regions (Northeast, North, Central West, São Paulo, Rest of the Southeast, and South) of the Brazilian economy for the year of 1999 by Guilhoto et al (2003) . The initial applications and analysis are done: a) with the i-o matrix in value terms; and b) with an estimation of impacts on total production, giving changes in the final demand of the households. However, new windows of analysis are open as this information can be combined with models of transportation, spatial data analysis, etc.
Introduction
Since the initial input-output (i-o) models conceived by Leontief in the 1930's, the inputoutput theory has gone through a lot of development at the theoretical as well as applied point of view. However, despite all the progress, there are two points that need further consideration into the analysis, one is with respect to an easy visualization of the information contained in an i-o system and another is related to the spatial dimension of the data. We do not mean that these topics have not been dealt with before, but, here both are combined in a single analysis where the Geographical Information Systems (GIS) are use to map and to visualize the i-o models. The data used to illustrate the initial concepts is based in the interregional i-o matrix constructed for six macro regions (Northeast, North, Central West, São Paulo, Rest of the Southeast, and South) of the Brazilian economy for the year of 1999 by Guilhoto et al (2003) . The initial applications and analysis are done: a) with the i-o matrix in value terms; and b) with an estimation of impacts on total production, giving changes in the final demand of the households.
The next section will present the basics input-output models, while section 3 does the same for geographical information systems. Section 4 presents a brief overview of the Brazilian economy and the six macro regions considered in the analysis. Section 5 presents the GIS maps derived from the combination of both methodologies, and the final comments are made in section 6.
Input-Output Models
Inter-industries flows in a specific economy are determined by technological and economic factors, and these flows can be described by a system of simultaneous equations represented by:
were X is a vector (n x 1) of total production by sector; Y (n x 1) is the final demand; and A is a (n x n) matrix of technical coefficients, Leontief (1951) and Miller & Blair (1985) .
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In the model above, the final demand vector is usually considered exogenous to the system; thus, the total production vector is determined only by the final demand vector, that is:
and
where B (n x n) is the Leontief inverse matrix.
Starting from equation (3), we can evaluate the impact of different changes in the final demand on the total production, import volumes, total salaries, etc. Thus, for example,
where Y  , X  , M  and W  are (n x 1) vectors which show respectively the final demand increase, and the impacts on total production, on imports and total wages; m and ŵ are diagonal (n x n) matrices in which the main diagonal elements are the coefficients of import and salary, respectively.
For the case of the interregional system, the above idea repeats itself, however there is a change in the matrix structure, where now, for the 2 regions case, the A, X and Y matrices are now given by
And the interregional I-O system results once more in the following system,
where the interregional dimension is now being taken into consideration (Miller & Blair, 1985) .
Geographical Information System Models
Geographic Information System (GIS) is the term applied for systems that carry the computational treatment of geographic data and retrieve information not only alphanumeric characteristics, but also through its geographical localization.
So that is possible, the geometry and the attributes of the data in a GIS must be georreferenced, located in the terrestrial surface and represented in a cartographic projection.
The requirement to store the geometry of geographic objects and its attributes represents the basic principle for GIS's. For each geographic object, the GIS needs to store its attributes and the some graphical representations associates. There are three great ways to use a GIS a) as tool for production of maps; b) as support for space analysis of phenomena; and c) as a geographic data base, with functions of storage and recovery of space information. To clarify more the subject, some definitions of GIS are related in Burrough and McDonnell (1998) .
The GIS definitions reflect, the multiplicity of uses and possible views of this technology and point a perspective to interdisciplinar use. Moreover these concepts, the main characteristics of GIS are: a) to insert and to integrate geographical information, proceeding in database from cartographic, urban and agricultural cadastre, images of satellite, numerical land nets and models; and b) offer mechanisms to combine some information, through algorithms of manipulation and analysis, as well as consulting, retrieving, to visualize and to locate the content of a georreferenced database.
The geographic sciences mapping, including geodesic research, photogrammetry and cartography, had developed a powerful tool to register carefully and to represent the localization and the attributes of defined antropomorphic and natural phenomena. In general, attributes of area are indicated by gradual uniforms colors or sometimes by gradual variation of colors to indicate the changes of certain properties of the surface as declivity, depth, or covering variation of the ground. When a map contains information about an only object or subject, it is called thematic map. And, when the variation in the attributes of the object is represented in classes and, each class is represented by different colors, these maps are named chorochromatic maps.
In general, the more used form to represent entities in a space-time context is through maps. In GIS the elements of a map are stored of georeferenced form according to a coordinate reference system. The GIS's originally had been developed for natural resources quantification, in view of the planning use of these resources. The use of this tool for other sciences has occurred quickly, being its application in environment, management and socio-economic studies.
In socio-economic applications, the GIS are used for planning and changes evaluation in a region with determined politics. Câmara et al. (1996) describes, within socio-economic applications, the following groups: a) land use cadastre; b) agroindustry and irrigation; c) human occupation; d) urban and regional cadastres; e) public utilities, i.e., gas, electricity, telephone lines, sewerage systems; and e) economic activities grouping marketing and industries. The data used in socioeconomic applications, frequently are gotten through tax collections, digitized urban maps and air photographs.
A Brief Overview of the Brazilian Regions
Information for the 6 six macro Brazilian regions being considered here can be seen in However the distribution of all the above factors is uneven among the regions. While the North region has a share of 45.25% of the Brazilian territory, the GDP share is of only 4.45%, while the population share is of 7.55%, this puts this region as the second lowest GDP per capita and the lowest population density per km 2 .
The most developed regions in Brazil are the Southeast (São Paulo and Rest of the Southeat) and the South region. In the Southeast region, São Paulo has a share of 34.95% of the Brazilian GDP with 21.78% of its population and 2.92% of the territory, with the highest per capita income of all regions. The Rest of Southeast, with 7.94% of the territory, and 23.31% of the GDP and 20.86% of the population, is the third highest per-capita income of all the regions being considered here.
The South region has a share of 17.75% in the Brazilian GDP with 6.77% of the territory and 14.81% of the population. São Paulo is the most industrialized region in Brazil, while the South region is the one more closed to the Mercosur countries, which is the region that due to the continental size of Brazil could be the one to get the most benefits from the Mercosur integration. The Central West region has been an important region for Brazil in terms of agriculture, mainly because of the favorable type of land that this region has, and it has a reflex in its share in the population (6.82%) and GDP (6.44%) of Brazil.
The Northeast region has serious problems of draught and in the beginning of the formation of the Brazilian State it used to be it most important region. This region has 18.25% of the Brazilian territory, 28.18% of its population and 13.11% of its GDP. Recently oil extraction and processing has been one of the most growing business in the region and with the openness of the Brazilian economy a lot of industries have been installing they production units in the region (in part due to the fiscal incentives giving by the various levels of the state). 
A GIS -IO Model for the Brazilian Economy
In this section it will be presented the results of implement the GIS-IO model for the Brazilian economy.
The basic idea in implementing the model is to have the two models running together, with the IO model running in the background and the GIS model showing the results in the map.
The results showing here are a first attempt to combine these models, and should be viewed as so. As times develop and ones get more acquainted with the process new approaches and application certainly will be developed.
As so, this section is divided into three parts, in the first one the basic IO data base is presented, the second one presents the implementation of the GIS model, while in the third one the results of an application made for the Brazilian economy is presented.
IO Data Base
The IO data base for the model consists of an interregional system constructed for the Brazilian region, for six macro regions (presented above), for 90 sectors, for the year of 1999, by Guilhoto et al. (2003) .
To implement the system, the number of sectors were aggregated to 25, in a schematic way the overall system can be seen in figure 2 below. 
GIS -Digital Elevation Modeling
To represent spatially the digital elevation model (DEM), a Brazilian georeferenced map was utilized as a base map. Because the large territorial extension of Brazil, the map was georeferenced with geographic coordinates (latitude and longitude) and after converted to Lambert projection with purpose to maintain the map geocoding in metric units.
One layer with the six macro regions limits was generated as a result of the digitized base map overlaid.
Eight layers were created to represent the economic variables, considered in this study 
Results for the GIS -IO Model
The results for the GIS -IO model are presented into two parts, in the first one the results shows how the value of total production by sector, in each region, is breaking down into its components, i.e., gross operating surplus, compensation of employees and intermediate consumption from each one of the macro regions. In the second one it is measured the impact that one unit of a standard household consumption will have in the sectoral total production in each one of the regions being considered in the analysis. 5 The maps were constructed using the ERDAS software. 
Decomposition of the Total Production Value
From Figures 4 to 11 the value of total production in each sector, and in each region, is decomposed by its components.
In Figure 4 it can be seen that the highest shares of the compensation of the employees are concentrated into few sectors and regions, mainly the regions of São Paulo, Rest of Southeast and South.
When the gross operating surplus, the imports, and the sales taxes are added to the system ( Figure 5 ) one can see that the shape of the landscape becomes close to the final shape ( Figure   11 ), showing the importance of these values, together with the compensation of employees, in determining the value of the total production in the economy, and the structure of total production distribution among the sectors and regions. However, a close look of the model draws attention for some aspects that needed to be better worked.
The sectors displayed here are correctly located in a given region, but their location inside a given region do not correspond to the real geographical position. It happens here because, on one hand, sometimes it is not know the correct location of the sector, on the other hand, the sector is located in different points of a given region.
The size of the "mountains" base is adjusted to the size of the regions, and this has an impact in the visualization of the system. On implementing the model in a real world one has also to be faced with the problem that different locations of a same sector will occur on the system. Probably each location has to be treated as a different sector, but this will increase the size and complexity of the model, generating an increasing demand on data and computational resources.
These are just some of the questions that were raised in the implementation of the model, however, we believe in the great potentiality of it, and the work being done here should be viewed as being the construction of a conceptual model that is expect to be of very useful use among scholars and the general public.
